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(54) DISK RECORDING DEVICE AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely record real-time reproduced data on a disk 
medium in coexistence with other data. 

SOLUTION: The disk recording device includes: a reproduction peak rate detector 12 
for detecting a peak rate Vpeak; a data recording start position detector 15 for 
detecting a data recording start position; a data recording position management unit 
14 and a defect position/length detector 16 for detecting a discontinuous length when 
recording the real time reproduction data to a disk medium 1; a continuous 
reproduction possibility discrimination unit 17 that discriminates whether or not it is 
possible to consecutively reproduce the real time reproduction data after recording; a 



copy management unit 13 for recording the data to the disk medium 1 when the 
discrimination unit discriminates that it is possible to consecutively reproduce the real 
time reproduction data; and a data recording position management unit 14 that revises 
the data recording start position when the discrimination unit discriminates that it is 
impossible to consecutively reproduce the real time reproduction data. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A disc recording device which records data which is coded by an MPEG 
system and has the information on the maximum encoding rate, and in which real-time 
reproduction should be performed on a recordable disk shape recording medium, 
comprising: 

A peak rate detection means to detect said maximum encoding rate which is a 
reproduction peak rate of said data. 

A recording start position detection means to detect a recording start position of said 
disk shape recording medium. 

A discontinuous length detection means which detects length which becomes 
discontinuous [ the data concerned ] when said data is recorded on said disk shape 
recording medium. 

A judging means which judges whether continuous reproduction of said data after 
being recorded on said disk shape recording medium based on information on said 
recording start position, said length which becomes discontinuous, and said maximum 
encoding rate is possible at least. 

A control means which changes said recording start position when judged with 
recording said data on said disk shape recording medium as a result of a judgment by 
said judging means when judged with continuous reproduction of said data being 
possible, and continuous reproduction of said data being impossible. 



[Claim 2]In a disk recording method which records data which is coded by an MPEG 
system and has the information on the maximum encoding rate, and in which real-time 
reproduction should be performed on a recordable disk shape recording medium, Said 
maximum encoding rate which is a reproduction peak rate of said data is detected, 
Detect a recording start position of said disk shape recording medium, and length 
which becomes discontinuous [ the data concerned ] when said data is recorded on 
said disk shape recording medium is detected, Based on information on said recording 
start position, said length which becomes discontinuous, and said maximum encoding 
rate, at least, It is judged whether continuous reproduction of said data after being 
recorded on said disk shape recording medium is possible, A disk recording method 
changing said recording start position when judged with recording said data on said 
disk shape recording medium as a result of said judgment when judged with 
continuous reproduction of said data being possible, and continuous reproduction of 
said data being impossible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The data in which real-time reproduction by which this 
invention was coded should be performed, (it is hereafter called real-time 
regenerative data.) — about the disc recording device and method of recording on a 
recordable disk shape recording medium, It is related with the disc recording device 
and method of living together with other data and recording especially, the real-time 
regenerative data currently made with the variable transfer rate on a recordable disk 
shape recording medium, for example as results, such as compression encoding. 
[0002] 

[Description of the Prior Art]Before, recording the data (real-time regenerative data) 
in which coded real-time reproduction, such as audio information and a video data, 
should be performed, for example on a recordable disk shape recording medium (it is 
only hereafter called a disk medium.) is performed well. 

[0003]Here, real-time regenerative data is made with the variable transfer rate, for 
example as results, such as compression encoding, in many cases. As real-time 
regenerative data of the variable transfer rate concerned, the image data by which 
compression encoding was carried out with what is called an MPEG system as an 
example can be mentioned. 
[0004]Below, MPEG is explained. 



[0005]Since detailed explanation is made by ISO-IEC 11172-2 and ITU-T 
H.262/ISO-IEC 13818-2 about MPEG, only an outline is explained here. MPEG 1988, 
It is the abbreviated name for the name (Moving Pictures Expert Group) of the 
organization which examines the video coding standard established by ISO/IEC 
JTC1/SC2 (International Organization for Standardization / 1/of Kokusai Electric 
standardization meeting said technical-committees expert committee 2, the present 
SC29). The compression technology called MPEG1 (MPEG phase 1) and MPEG 2 
(MPEG phase 2) is specified in this MPEG system. MPEG1 (MPEG phase 1) is a 
standard for the storage medium of about 1.5 Mbps, H.261 aiming at the video 
compression for the low transfer rates of JPEG aiming at the Still Picture 
Sub-Division coding, the teleconference of ISDN, or a TV phone 0 [ CCITT SGXV 
and ] The fundamental technology of standardization is inherited by the present 
ITU-T SG15, and new technology is introduced into storage media. These are 
materialized as ISO/IEC 11172 in August, 1993. 

[0006]Although MPEG is created combining some technology, it is deducting 
fundamentally the picture signal decrypted by motion compensation prediction from 
an input picture signal, and reduces time redundancy portions. 

[0007]Three modes in in the mode in which prediction from the past picture is 
performed, the mode in which prediction from the picture of the future is performed, 
and the past and the mode in which prediction from the picture of both future is 
performed exist towards prediction as a fundamental mode. These modes can be used 
being able to change to every macroblock (16 pixels x 16 pixels) (MB:Macroblock). The 
direction of prediction is determined by the picture type (Picture_Type) given to the 
inputted image. There are a prediction-coding picture between uni-directional 
pictures (P picture — picture), a prediction-coding picture between bidirectional 
pictures (B picture: B-Picture), and an independent coded image in a picture (I 
picture: I-picture) in a picture type. In the case of P picture (prediction-coding picture 
between uni-directional pictures), two modes in the mode which performs prediction 
and is coded from the past picture, and the mode which codes the macroblock 
independently without predicting exist. In the case of B picture (prediction-coding 
picture between bidirectional pictures), four modes, the mode in which prediction from 
the picture of the future is performed, the mode in which prediction from the past 
picture is performed, the past and the mode in which prediction from the picture of 
both future is performed, and the mode independently coded without predicting, exist. 
And in the case of I picture (independent coded image in a picture), all the 
macroblocks are coded independently. I picture is called an intra picture and, for this 
reason, the prediction-coding picture between uni-directional pictures and the 
prediction-coding picture between bidirectional pictures can be called non-intra 
picture. 

[0008]In a motion compensation, after detecting a motion vector in half pel accuracy 



and shifting a macroblock by the motion of the detected motion vector by carrying out 
pattern matching of the motion field for every macroblock, it predicts. The motion 
vector of a horizontal direction and a perpendicular direction exists in a motion vector, 
and the motion vector concerned is transmitted as additional information of a 
macroblock with MC (Motion Compensation) mode which shows the prediction from 
where it is. 

[0009]The picture in front of the following I picture is called GOP (GroupOf Picture) 
from I picture, and when used by a storage medium etc., generally about 15 pictures 
are made with 1GOP. 

[0010]The fundamental composition of the video encoder which carries out 
compression encoding of the video data among the MPEG encoding devices which 
carry out compression encoding of a video data and the audio information with an 
MPEG system is shown in drawing 6 . 

[0011]In this drawing 6 , an input picture signal is supplied to the input terminal 101, 
and this input picture signal is sent to the computing unit 102 and the 
motion-compensation-prediction machine 1 1 1 mentioned later. 

[0012]In the computing unit 102, the difference of the picture signal and input picture 
signal which were decrypted with the motion-compensation-prediction machine 1 1 1 is 
called for, and the difference image signal is sent to DCT device 103. 
[0013]In DCT device 103, the orthogonal transformation of the supplied difference 
image signal is carried out. DCT (Discrete Cosine Transform) is an orthogonal 
transformation which makes integrating conversion which used the cosine function as 
the integration core the discrete conversion to limited space here. In MPEG, 
two-dimensional DCT is performed to the DCT blocks of 8x8 which quadrisected the 
macroblock. Generally, since a video signal has many low-pass ingredients and there 
are few high-frequency components, if DCT is performed, a coefficient will 
concentrate it on low-pass. The data (DCT coefficient) obtained by DCT in this DCT 
device 103 is sent to the quantizer 104. 

[0014]In the quantizer 104, the DCT coefficient from DCT device 103 is quantized. In 
the quantization in this quantizer 104, division of the DCT coefficient is done with that 
quantized value by making the value which carried out the weighting of 
two-dimensional frequency of 8x8 called a quantizing matrix with vision 
characteristics, and the value which carried out the multiplication of that whole with a 
value called the quantizing scale which carries out a scalar multiple into a quantized 
value. When decoding and carrying out inverse quantization of the coded data after 
being coded with the video encoder concerned by a decoder (extension decoding 
device) behind, By performing multiplication with the quantized value used with the 
video encoder, the data quantized with the quantizer 104 which can obtain the value 
approximated to the original DCT coefficient is sent to the variable-length-coding 
(VLC) machine 105. 



[0015]The VLC machine 105 carries out variable length coding of the quantization 
data from the quantizer 104. In this VLC machine 105, it codes to a direct-current 
(DC) ingredient among the quantized values using DPCM (differential pulse code 
modulation) which is one of the prediction coding. What is called Huffman encoding 
that performs what is called the zigzag scan (zigzag scan) towards a high region from 
low-pass, on the other hand, makes one phenomenon the run length and the 
effectiveness factor value of zero to an exchange (AC) ingredient, and assigns code 
length's short mark from the high thing of appearing probability is performed. A 
motion-compensation-prediction machine 1 1 1 lost-motion vector and the information 
on prediction mode are also supplied to this VLC machine 105, and the VLC machine 
1 05 concerned outputs the information on these motion vectors and prediction mode 
to it as additional information of a macroblock with variable length coded data. The 
data by which variable length coding was carried out with the VLC machine 105 is sent 
to the buffer memory 1 06. 

[001 6]In the buffer memory 1 06, the variable length coded data from the VLC machine 
105 is stored temporarily. Then, the coded data (encoded bit streams) read from this 
buffer memory 106 with the predetermined transfer rate will be outputted from the 
output terminal 1 1 3. 

[001 7]On the other hand, the image data quantized with the quantizer 104 is sent also 
to the inverse quantization device 107. 

[0018]In this inverse quantization device 107, inverse quantization of the quantization 
data from the quantizer 104 is carried out. The DCT coefficient data obtained by this 
inverse quantization is sent to reverse DCT device 108. 

[0019]After reverse DCT device 108 carries out reverse DCT of the DCT coefficient 
data from the inverse quantization device 107, it is sent to the computing unit 109. 
[0020]In the computing unit 109, the prediction difference picture from the 
motion-compensation-prediction machine 1 1 1 is added to the output signal of reverse 
DCT device 108. Thereby, a picture signal is restored. 

[0021] After this restored picture signal is stored in the image memory 1 10 temporarily, 
it is read and is sent to the motion-compensation-prediction machine 111. 
[0022]The picture signal sent to the image memory 110 lost-motion compensation 
prediction device 111 is used in order to generate the decoding picture of the 
reference for calculating a difference image with the computing unit 102. 
[0023]In the motion-compensation-prediction machine 111, an input picture signal 
lost-motion vector is detected, and after shifting a picture by the motion of the 
detected motion vector, it predicts. The prediction difference picture signal acquired 
by this prediction will be sent to the computing units 102 and 109. The motion vector 
detected with the motion-compensation-prediction machine 1 1 1 is sent to the VLC 
machine 105 with the information on prediction mode (MC mode). 
[0024]In the case of P picture and B picture, a difference image signal is coded as 



mentioned above, and, in the case of I picture, an input picture signal is coded as it is. 
[0025]Here, the encoded bit streams of the video outputted from the output terminal 
113 have a variable-length code amount for every picture. Simultaneously with the 
Reason for using signal transduction called DCT, quantization, and Huffman encoding, 
an MPEG system this. Are because the code amount distributed for every picture for 
the improvement in image quality is changed accommodative, and in an MPEG system. 
Since motion compensation prediction is performed, it is for the entropy of coding an 
inputted image as it is at a certain time (in the case of I picture), and coding the 
difference image which is the difference of an estimated image at a certain time (in 
the case of P and B picture), etc. and the coded image itself being also large, and 
changing. 

[0026]Therefore, code quantity control is performed in the encoder of drawing 6 , 
protecting restriction of a buffer distributing to the entropy ratio of a coded image. 
[0027]Namely, in the code-quantity-control machine 1 12 of the encoder of drawing 6 . 
Supervise the relation of the code amount and encoding rate which were generated, 
set up target code quantity so that it may be settled in the predetermined amount of 
buffers, feed back the target code quantity to the VLC machine 105, and. Generated 
code amount control is performed by calculating the amount of error signals which is 
the difference of the generated code amount for every macroblock, and target code 
quantity, generating the code-quantity-control signal according to the amount of 
error signals concerned, and feeding back to the quantizer 104. The 
code-quantity-control signal fed back to the quantizer 104 for the code quantity 
control concerned is a signal for controlling the quantized value (quantizing scale) in 
the quantizer 104. 

For example, a generated code amount is stopped by controlling the quantizing scale 
in the quantizer 104 greatly, or a generated code amount is increased by controlling a 
quantizing scale small. 

[0028]the occupation of the decoding buffer memory provided in the video decoder 
concerned in the MPEG standard at the time of decoding with a decoding device 
(video decoder) — overflow — so that underflow may not be carried out, The virtual 
buffer memory currently called the VBV buffer is specified, and it is made as [ control 
/ based on the occupation of this VBV buffer / the generated code amount by actual 
coding ]. 

[0029]Namely, in an MPEG standard, the maximum buffer capacity of the decoding 
buffer memory provided in a video decoder is made into upper limit, From the place 
where data was inputted with constant speed at and data was stored to the specified 
quantity, A VBV buffer model which decrypts in an instant within predetermined time 
(it is 1/29.97 second bit in the case of the video signal of NTSC) is used, and 
controlling coding so that the VBV buffer carries out neither overflow nor underflow is 



specified. 

[0030]Therefore, if this regulation (VBV buffer regulation) is kept, although the rate 
within a VBV buffer will change locally, if long observed time is taken, it will become a 
fixed transfer rate seemingly (it means that it was seemingly coded with the fixed 
encoding rate). By the MPEG standard, the thing of the transfer rate of immobilization 
on such appearance is defined as being a fixed rate. 

[0031 ]The example of transition of change of the occupation of the VBV buffer 
concerned is shown in drawing 7 . The vertical axis of drawing 7 expresses the 
occupation (maximum capacity is a MAX value) of a VBV buffer, and the horizontal 
axis expresses time. Inclination of the straight line showing change of the buffer 
occupied quantity of this drawing 7 is equivalent to a transfer rate, i.e., an encoding 
rate. 

[0032] Namely, in this drawing 7 in a VBV buffer. Data is inputted with a fixed transfer 
rate, for example, when it is a video signal of NTSC (National Television System 
Committee), data is stored for 1 / 29.97 seconds, and data is sampled from the VBV 
buffer concerned in after that and an instant. 

[0033]If the relation between the occupation of the decoding buffer memory provided 
in a video decoder and the occupation of the VBV buffer in the case of coding turns 
into a reverse relation, therefore there are few generated code amounts, for example 
in the case of a fixed transfer rate, The buffer occupied quantity of a VBV buffer will 
be in the overflowing state which stuck to the MAX value (upper limit). 
[0034]Thus, in the case of a fixed transfer rate, a generated code amount decreases, 
When the occupation of a VBV buffer changes into the state where it stuck to upper 
limit (MAX value), in the decoding buffer memory by the side of a video decoder, buffer 
occupied quantity decreases and there is a possibility that underflow may occur. 
[0035]For this reason, when the occupation of a VBV buffer becomes upper limit, 
overflow of the VBV buffer, i.e., the decoding buffer memory of a video decoder, is 
kept from carrying out underflow of the invalid bit, for example by adding in encoded 
bit streams conventionally. 

[0036]When the definition of the fixed transfer rate in MPEG mentioned above is 
extended and the share of a VBV buffer becomes upper limit, By stopping read-out of 
the data from a disk medium by the video decoder side, keeping a VBV buffer also 
from overflowing is defined so that the decoding buffer memory of a video decoder 
may not carry out underflow. 

[0037]A generated code amount in this way for example, when it is dramatically small 
and a VBV buffer overflows (a decoding buffer memory is underflow), If read-out of a 
disk medium is stopped by the video decoder side, control which adds an invalid bit 
which was mentioned above in encoded bit streams will become unnecessary. 
Therefore, what is necessary will be just to perform code quantity control in this case, 
so that only the underflow of a VBV buffer may not occur. 



[0038]Next, the fundamental composition of the video decoder which decodes the 
coded data coded with the video encoder shown in drawing 6 is shown in drawing 8 . 
[0039]In this drawing 8 , the coded data read from direct or a disk medium is supplied 
to the input terminal 1 21 , for example from an encoder. This coded data is sent to the 
variable-length decoding (VLD) machine 122. 

[0040]This VLD machine 122 performs the variable-length decoding which is the 
inverse processing of variable length coding in the VLC machine 105 of drawing 6 . The 
data obtained by the variable-length decoding concerned is equivalent to that by 
which the information on a motion vector and prediction mode was added to the 
quantization data which is an input to the VLC machine 105 of drawing 6 . The 
quantization data obtained by variable-length decoding with the VLD machine 122 is 
sent to the inverse quantization device 123. 

[0041 ]In the inverse quantization device 123, inverse quantization of the quantization 
data from the VLD machine 122 is carried out. The data concerned by which inverse 
quantization was carried out is equivalent to the DCT coefficient data which is an 
input to the quantizer 104 of drawing 6 . The DCT coefficient data obtained by the 
inverse quantization in this inverse quantization device 123 is sent to reverse DCT 
device 124. The information on a motion vector and prediction mode is sent to the 
inverse quantization device 123 lost-motion compensation prediction device 127 
concerned. 

[0042]In reverse DCT device 124, reverse DCT of the DCT coefficient from the 
inverse quantization device 123 is carried out. The data by which reverse DCT was 
carried out by reverse DCT device 124 concerned is equivalent to the difference 
image signal which is an input to DCT device 103 of drawing 6 . The difference image 
signal by which reverse DCT was carried out by this reverse DCT device 124 is sent 
to the computing unit 1 25. 

[0043]ln the computing unit 125, the prediction difference picture from the 
motion-compensation-prediction machine 127 is added to the difference image signal 
from reverse DCT device 124. Thereby, decoding data, i.e., a picture signal, is restored. 
The abbreviated ** equivalent of this restored picture signal is carried out to the input 
picture signal to the input terminal 101 of drawing 6 . While the restored picture signal 
(decoding data) concerned was outputted from the output terminal 128, after it is 
stored in the image memory 126 temporarily, it is sent to the 
motion-compensation-prediction machine 127. 

[0044]In the motion-compensation-prediction machine 127, based on a motion vector 
and prediction mode, a prediction difference picture is generated from the picture 
signal supplied from the image memory 126, and this prediction difference picture is 
sent to the computing unit 125. 
[0045] 

[Problem to be solved by the invention]By the way, the data (real-time regenerative 



data) in which real-time reproduction of audio information, a video data, etc. should be 
performed, for example, When recording on a recordable disk medium, what is 
recorded after securing beforehand conventionally the continuation field which can 
record the real-time regenerative data on a disk medium is performed. 
[0046] However, for example, when it is already dotted with other data and it is 
recorded on the disk medium, the continuation field which can record real-time 
regenerative data cannot be beforehand secured on a disk medium, but there is a case 
where it becomes impossible to record the real-time regenerative data concerned. 
[0047]When the defect (defect) by a crack etc. exists, for example on a disk medium, 
record which flew these defect portion will be performed, but. So that it may become 
discontinuous [ the physical arrangement state of the real-time regenerative data on 
the disk medium in this case ], therefore the time lag by the discontinuity of the 
real-time regenerative data concerned can be absorbed enough, It is necessary to 
guarantee a transfer rate higher enough than the transfer rate at the time of real-time 
reproduction, i.e., the revolving speed of a disk medium, to sufficiently high revolving 
speed. 

[0048]In a case so that the real-time regenerative data which serves as a variable 
transfer rate by compression encoding, such as an MPEG system mentioned above, 
for example, may be recorded on a disk medium, The real-time regenerative data 
concerned to a disc recording device In for example, the case as inputted with the 
transfer rate more than a specific rate. For example, when the real-time-transfer data 
of the variable transfer rate containing the high transfer rate which cannot respond in 
a disc recording device is inputted, the continuous reproduction guarantee of the 
recorded data may become impossible. Namely, when recording the real-time 
regenerative data of the variable transfer rate concerned on a disk medium, When the 
situation where the data of a high transfer rate portion cannot be recorded, but some 
of real-time regenerative data concerned is greatly missing as a result occurs, there is 
a problem that it becomes impossible to decode data at the time of next decoding, an 
error will spread greatly, and data reproduction will be confused greatly. 
[0049]In a case so that this invention is made in view of above-mentioned problem, it 
may coexist with other data and real-time regenerative data may be recorded on a 
recordable disk medium, It aims at offer of the disc recording device and method of 
certainly coexisting with other data, and enabling record of real-time regenerative 
data to a recordable disk medium, and guaranteeing reproduction of real-time 
regenerative data, and making it possible to lose generating of the situation where 
data reproduction is confused. 
[0050] 

[Means for solving problem]The disc recording device which this invention requires for 
this invention according to claim 1, In order to solve above-mentioned problem, the 
disc recording device which records the data which is coded by an MPEG system and 



has the information on the maximum encoding rate, and in which real-time 
reproduction should be performed on a recordable disk shape recording medium is 
characterized by comprising the following: 

A peak rate detection means to detect said maximum encoding rate which is a 
reproduction peak rate of said data. 

A recording start position detection means to detect the recording start position of 
said disk shape recording medium. 

The discontinuous length detection means which detects the length which becomes 
discontinuous [ the data concerned ] when said data is recorded on said disk shape 
recording medium. 

The judging means which judges whether the continuous reproduction of said data 
after being recorded on said disk shape recording medium based on the information on 
said recording start position, said length which becomes discontinuous, and said 
maximum encoding rate is possible at least, The control means which changes said 
recording start position when judged with recording said data on said disk shape 
recording medium as a result of the judgment by said judging means when judged with 
the continuous reproduction of said data being possible, and the continuous 
reproduction of said data being impossible. 

[0051]The disk recording method concerning this invention according to claim 2, In 
the disk recording method which records the data which is coded by an MPEG system 
and has the information on the maximum encoding rate, and in which real-time 
reproduction should be performed in order to solve above-mentioned problem on a 
recordable disk shape recording medium, Said maximum encoding rate which is a 
reproduction peak rate of said data is detected, Detect the recording start position of 
said disk shape recording medium, and the length which becomes discontinuous [ the 
data concerned ] when said data is recorded on said disk shape recording medium is 
detected, Based on the information on said recording start position, said length which 
becomes discontinuous, and said maximum encoding rate, at least, It is judged 
whether the continuous reproduction of said data after being recorded on said disk 
shape recording medium is possible, As a result of said judgment, when judged with 
the continuous reproduction of said data being possible, said data is recorded on said 
disk shape recording medium, and when judged with the continuous reproduction of 
said data being impossible, said recording start position is changed. 
[0052] 

[Mode for carrying out the invention] Before explaining the concrete composition of 
the disc recording device of this embodiment with which the disc recording device and 
method of this invention are applied, the fundamental concept of this invention is 
explained below. 

[0053]In the disc recording device and method of this invention. For example, when it 



coexists with other data and records the real-time regenerative data which carried 
out compression encoding on a recordable disk medium with an MPEG system etc. 
(for example, reading the real-time regenerative data currently recorded on other 
recording media a disk medium copy etc.), first, He judges whether the continuous 
reproduction of real-time regenerative data after recording on a disk medium 
becomes possible, next is trying to control actual record (copy) of real-time 
regenerative data based on the decided result. 

[0054]Here, the data by which compression encoding was carried out with the MPEG 
system etc. can consider the case where it is a variable transfer rate (variable 
encoding rate) as mentioned above. In other words, this reads the data concerned 
from the disk medium on which the data of the variable transfer rate (variable 
encoding rate) is recorded, For example, in a case so that the data which stored only 
predetermined data length in the decoding buffer memory temporarily, and read it from 
the buffer memory with the fixed transfer rate may be decoded, In for example, the 
process in which the data read from the buffer memory concerned with the fixed 
transfer rate when the data read from a disk medium halted by other files, defects, etc. 
of data is decoded. Whether it is maintainable in the state where the time of how much 
and a buffer memory do not become underflow shows the variable thing. 
[0055]In the case where it is assumed that a variable transfer rate and the made 
real-time regenerative data are recorded on the disk medium 1 by carrying out 
compression encoding to below with an MPEG system etc., for example as shown in 
drawing 1 , Real-time regenerative data is read in the disk medium 1 concerned by the 
pickup 2, When it accumulates in the track buffer memory 3 temporarily and the track 
buffer memory 3 concerned becomes a predetermined occupation, it transmits to the 
decoder buffer memory 4, Composition which decrypts by the decoder 5 according to 
the VBV buffer regulation of MPEG mentioned above, and acquires a reproduced 
output signal will be considered. In the example of drawing 1 , although the track buffer 
media 3 and the decoder buffer memory 4 are described as two memories, these 
buffer memories may be unified. In the explanation from here, these track buffer 
memories 3 and the decoder buffer memory 4 assume that it is unifying, and define it 
as an input buffer. 

[0056]Transition of the buffer occupied quantity by the data input to the input buffer 
of composition as shown in above-mentioned drawing 1 is explained using drawing 2 . 
[0057]In this drawing 2 , first, data is inputted into an input buffer at the rate 
corresponding to the reading rate Vr from the disk medium 1, and the input buffer 
concerned the time of being set to predetermined buffer-occupied-quantity BM by T. 
Data is read from the input buffer concerned and decoding by the decoder 5 is started. 
[0058]Here the speed of decoding by the decoder 5, If it is dependent on the encoding 
rate of data and the encoding rate concerned is defined as Vc (however, it is 
considered as Vr>Vc), The buffer occupied quantity of the input buffer concerned will 



increase and go by the period PO when the data input to an input buffer and decoding 
by the decoder 5 are performed simultaneously, P2, P4, and P6 at the rate 
corresponding to the difference (Vr-Vc) of the reading rate Vr and the encoding rate 
Vc. 

[0059] However, data read from the disk medium 1 is not always performed. For 
example, when real-time regenerative data is not continuously arranged on the disk 
medium 1, Namely, although it is continuing in file system, when distributing at the 
place distant in physical arrangement, In order that the pickup 2 may seek to the first 
address of the data which should be reproduced next in the physical break point of the 
real-time regenerative data on the disk medium 1 concerned Gump), read-out from 
the disk medium 1 will stop only the time currently sought. Thus, in the period P1 
which the data read from the disk medium 1 has stopped, the buffer occupied quantity 
of an input buffer will decrease at the rate (~Vc) corresponding to the encoding rate 
Vc. 

[0060]The data read from the disk medium 1 by the pickup 2 will stop temporarily, also 
when a buffer occupancy value increases to the upper limit BU of an input buffer. In 
the period P3 which the read-out concerned has halted, the buffer occupied quantity 
of an input buffer will decrease at the rate (-Vc) corresponding to the encoding rate 
Vc. Then, the data read from the disk medium 1 by the pickup 2 is resumed from the 
address which stopped read-out temporarily previously, when the buffer occupied 
quantity of the input buffer concerned decreases to predetermined value BD. 
[0061]Also when the defect exists in the middle of the data read from the disk medium 
1 on the disk medium 1 , it is short time, but read-out of the pickup 2 will be stopped. In 
the read-out stop period P5 by existence of the defect concerned, the buffer 
occupied quantity of an input buffer will decrease at the rate (-Vc) corresponding to 
the encoding rate Vc. 

[0062] However, when the recorded data is data of the variable transfer rate (variable 
encoding rate) by which compression encoding was carried out with the MPEG system 
etc., as shown, for example in drawing 3 , The percentage reduction Vv of buffer 
occupied quantity after read-out from the disk medium 1 by the pickup 2 has stopped, 
when data is outputted from the input buffer is dependent on the variable encoding 
rate in the moment, and indefinite. Namely, in the case of a variable encoding rate, the 
encoding rate is changed from the minimum encoding rate to the highest encoding 
rate, Therefore, when the data of such a variable encoding rate is ******(ed) by the 
input buffer, the percentage reduction of the buffer occupied quantity of the input 
buffer concerned also becomes a thing corresponding to the rate for which it 
depended on the encoding rate of data in the moment moment of the output. 
[0063]However, in a temporary read-out stop from the disk medium 1 by, for example, 
the input buffer having reached the upper limit BU like the period P3 of drawing 2 , 
When buffer occupied quantity decreases to predetermined value BD, read-out will 



certainly be resumed, Since the stop time concerned is a short time like the period P5 
of drawing 2 in a temporary read-out stop from the disk medium 1 by existence of the 
defect on the disk medium 1, Depending on an encoding rate with variable percentage 
reduction of buffer occupied quantity, even if indefinite, it is thought that there are 
few problems. 

[0064] However, when the reproduction jump for skipping other data like the period P1 
(period P1 of drawing 3 ) of drawing 2 is needed, being concerned — others — the 
length of the reproduction jump period for skipping data being unfixed, and, Therefore, 
when, reproducing the real-time regenerative data of the variable encoding rate 
recorded on the disk medium 1 for example, When the reproduction jump period which 
skips other data especially, for example becomes long and the percentage reduction 
of the occupancy value of an input buffer is also large (the encoding rate of data is 
large), there is a possibility that an input buffer may become underflow. 
[0065]Since it is above, in the disc recording device and method of this invention. 
Even if it is a case so that it may be dotted with other data on the metaphor disk 
medium 1, he is trying to record a variable transfer rate (variable encoding rate) and 
the made real-time regenerative data on the disk medium 1 so that an input buffer 
may not carry out underflow at the time of next reproduction. 

[0066]That the percentage reduction Vv of buffer occupied quantity when data is 
outputted becomes the maximum from an input buffer in this invention after read-out 
from the disk medium 1 has stopped, Think that it is a case of the maximum encoding 
rate of the variable transfer rates (variable encoding rate), and it is assumed that the 
rate of every portion of the data of a variable transfer rate (variable encoding rate) is 
coded with the maximum encoding rate concerned, As shown in drawing 3 , percentage 
reduction Vv of the buffer occupied quantity of an input buffer is made into the peak 
rate Vpeak corresponding to the maximum encoding rate concerned, and it is made to 
perform possibility decision processing about continuous reproduction which uses and 
mentions the peak rate Vpeak of the percentage reduction of this buffer occupied 
quantity later. 

[0067]Next, by performing the possibility judging of the continuous reproduction 
mentioned above explains the concrete composition of the disc recording device of a 
1st embodiment of this invention that secured the continuity at the time of 
reproduction of real-time regenerative data using drawing 4 . 

[0068]In drawing 4 , the copied material media 10, for example A tape shaped recording 
medium, They are a disk shape recording medium, a recording medium using 
semiconductor memory, etc., The real-time regenerative data of a variable transfer 
rate (variable encoding rate) and the information on the maximum encoding rate of the 
variable rate by which compression encoding was carried out with the MPEG system 
etc. are recorded on these recording media at least. 

[0069]The data currently recorded on the this copy former media 10 is read by the 



reproduction means which is not illustrated. When the copied material media 10 are 
tape shaped recording media like magnetic tape, a reproduction means consists of a 
rotary head for playing the data currently recorded on the slanting recording track 
recorded, for example on the magnetic tape concerned, etc. When the copied material 
media 10 are disk shape recording media like magnetic disks, such as a hard disk, a 
reproduction means, For example, it consists of a magnetic head for playing data from 
the hard disk concerned, etc., and further, when the copied material media 10 are disk 
shape recording media, such as an optical disc, a reproduction means consists of a 
pickup for playing data, for example from the optical disc concerned, etc. When the 
copied material media 10 are the recording media using semiconductor memory, a 
reproduction means consists of a reader of the semiconductor memory concerned, 
etc., for example. 

[0070]The data reproduced by the reproduction means from the copied material 
media 10 can once be stored in the input data buffer memory 1 1. 
[0071]Before the reproduction peak rate detector 12 actually records the real-time 
regenerative data reproduced from the copied material media 10 on the disk medium 1 
(copy), The peak rate Vpeak explained by drawing 3 corresponding to the 
above-mentioned maximum encoding rate is detected from the data currently stored 
in the input data buffer memory 1 1. 

[0072]Here the information on the maximum encoding rate for detecting the peak rate 
Vpeak, Since it is arranged in the various state by the kind of copied material media 10, 
the format, etc., by them, it is made with the reproduction peak rate detector 12 that 
detection of the information on the maximum encoding rate arranged in the state of 
[ various ] them is possible. For example, when the information on the maximum 
encoding rate is arranged at the header part of the data reproduced from the copied 
material media 10, in the reproduction peak rate detector 12. That header part is 
analyzed, the information on the maximum encoding rate is searched for, and the peak 
rate Vpeak is detected from this maximum encoding rate. For example, when the data 
currently recorded on the copied material media 10 is MPEG data, Since the picture 
and the sound have multiplexed MPEG data fundamentally and the multiplexing rate is 
recorded on the system header of MPEG, in the reproduction peak rate detector 12. 
The system header concerned is analyzed, the information on the maximum encoding 
rate is searched for, and the peak rate Vpeak is detected from this maximum encoding 
rate. When the data currently especially recorded on the copied material media 10 is 
MPEG data of the variable transfer rate of only a picture, Since it is specified that the 
maximum encoding rate of the whole video bit stream is described by MPEG to the 
sequence header of the video layer, in the playback peak rate detector 12. The 
sequence header of the video layer concerned is analyzed, the information on the 
maximum encoding rate is searched for, and the peak rate Vpeak is detected from this 
maximum encoding rate. 



[0073]The information on the peak rate Vpeak detected with the reproduction peak 
rate detector 12 as mentioned above is sent to the continuous reproduction 
possibility judging device 17. 

[0074]On the other hand, from the management domain established in the 
most-inner-circumference portion etc., via the record reproduction head 21 on the 
disk medium 1 used as a copy destination, the Data Recording Sub-Division position 
control machine 14 reads information, including a recorded field, a non-record section, 
a file allocation table, etc., and holds these information. The Data Recording 
Sub-Division position control machine 14 manages the record and the playback 
position to the disk medium 1 concerned based on the information read in the 
management domain on the disk medium 1. The position information (address) and its 
length information (Lo byte) of other data already recorded on the disk medium 1 
which serves as a copy destination among the information which the Data Recording 
Sub-Division position control machine 14 concerned holds are sent to the continuous 
reproduction possible judging device 17. 

[0075]The information to which the Data Recording Sub-Division position control 
machine 14 holds the Data Recording Sub-Division starting position detector 15, 
Based on the information read in the disk medium 1 which serves as a copy 
destination via the record reproduction head 21, the Data Recording Sub-Division 
starting position (address) which should record the real-time regenerative data from 
the copied material media 10 is detected. The Data Recording Sub-Division starting 
position information (address) detected with the Data Recording Sub-Division starting 
position detector 15 concerned is sent to the continuous reproduction possible 
judging device 1 7. 

[0076] A defect position and the length detector 16, Based on the information which 
the Data Recording Sub-Division position control machine 14 holds, and the 
information read in the disk medium 1 which serves as a copy destination via the 
record reproduction head 21, The position (address) of a defect and the information 
on the length (Ld byte) of a defect which exist on the recording surface of the disk 
medium 1 used as the copy destination concerned are detected. The position 
information on a defect (address) and the length information (Ld byte) of a defect 
which were detected with the defect position and the length detector 16 concerned 
are sent to the continuous reproduction possible judging device 17. 
[0077]Further, it is supplied to the continuous reproduction possibility judging device 
1 7 by the transfer rate from the copied material media 10, and This transfer rate, The 
maximum seek time (Tmax) of the record reproduction head 21 beforehand decided by 
the system, The information on the peak rate Vpeak from the reproduction peak rate 
detector 12, The Data Recording Sub-Division starting position information (address) 
from the Data Recording Sub-Division starting position detector 15, Defect position 
information (address) and defect length information (Ld byte) from a defect position 



and the length detector 16, Based on the position information on other data (address) 
and its length information (Lo byte) of the Data Recording Sub-Division position 
control machine 14, When the real-time regenerative data supplied from the copied 
material media 10 is recorded to the disk medium 1, it judges using the 1st or 2nd 
judgment method that it is shown below, for example whether continuous reproduction 
becomes possible. 

[0078]Hereafter, the judgment method of the continuous reproduction possibility in 
the continuous reproduction possibility judging device 17 is explained. 
[0079]The continuous reproduction possibility judging device 1 7 as a simulation the 
real-time regenerative data from the copied material media 10 currently held to the 
input data buffer memory 11, It records from said Data Recording Sub-Division 
starting position of the disk medium 1 of a copy destination, When the real-time 
regenerative data is reproduced from the Data Recording Sub-Division starting 
position concerned after that, It predicts whether the input buffer (the track buffer 
memory 3, the decoder buffer memory 4) explained by drawing 1 carries out underflow, 
and the possibility of continuous reproduction is judged based on the result of the 
prediction. 

[0080]Namely, the continuous reproduction possibility judging device 17 as a 
simulation, When other data is already recorded on the disk medium 1, for example in 
the record section after said Data Recording Sub-Division starting position where 
real-time regenerative data will be recorded or a defect exists, . [ where the portion 
(discontinuous portion) it becomes impossible to record real-time regenerative data 
continuously exists, and ] Ask for how much the length of the discontinuous portion 
becomes, and And after that, When the real-time regenerative data recorded in the 
record section after said Data Recording Sub-Division starting position is reproduced, 
While the record reproduction head 21 (pickup 2 of drawing 1 ) has jumped these 
discontinuous portions, it is judged whether an input buffer (the track buffer memory 3, 
the decoder buffer memory 4) carries out underflow. 

[0081]As a record plan in the case of recording data to the disk medium 1, As long as 
it is record according to a general file system, what kind of record plan may be formed, 
but generally jumping distance connects not much the portion which does not become 
large, and it is considered as a record plan which secures a record section and goes in 
many cases. Therefore, in the case of the possibility judging of the continuous 
reproduction of the continuous reproduction possibility judging device 17, also by this 
embodiment. It is judged whether an input buffer (the track buffer memory 3, the 
decoder buffer memory 4) which was mentioned above by such a general record plan 
supposing the case where real-time regenerative data is recorded carries out 
underflow. 

[0082]Said drawing 2 is used for below and the possibility judging method of the 
continuous reproduction in the continuous reproduction possibility judging device 1 7 



is explained more concretely. 

[0083]In the following explanation, as a simulation for the possibility judging of the 
continuous reproduction in the continuous reproduction possibility judging device 17, 
In the case where record real-time regenerative data on the record section after said 
Data Recording Sub-Division starting position of the disk medium 1 of a copy 
destination, and real-time regenerative data is reproduced from the Data Recording 
Sub-Division starting position concerned after that, The time of the real-time 
regenerative data reproduced from the disk medium 1 being inputted to about 
(predetermined buffer-occupied-quantity BM) 60% of the buffer occupied quantity of 
the input buffer (the track buffer memory 3, the decoder buffer memory 4) explained 
by drawing 1 by T. The case where read-out of data is started is considered writing in 
data to the input buffer concerned. 

[0084]By the period P0 when read-out of data is performed, P2, P4, and P6, writing in 
data to the input buffer concerned here, as above-mentioned drawing 2 explained. The 
buffer occupied quantity of the input buffer concerned will increase and go by the rate 
(Vr-Vc) corresponding to the difference of the reading rate Vr from the disk medium 1, 
and the encoding rate Vc of real-time regenerative data. As above-mentioned drawing 
2_explained, in the physical break point of the real-time regenerative data on the disk 
medium 1 concerned. The buffer occupied quantity of an input buffer will decrease at 
the rate (~Vc) corresponding to the encoding rate Vc the period P1 and P5 which are 
sought to the first address of the data which the record reproduction head 21 (pickup 
2 of drawing 1 ) should reproduce next (jump). 

[0085]However, as mentioned above, the encoding rate Vc is dramatically difficult to 
become a variable rate since real-time regenerative data is data of a variable transfer 
rate (variable encoding rate), therefore to actually predict the rate corresponding to 
Vr-Vc or -Vc. 

[0086]For this reason, in the continuous reproduction possibility judging device 17 in 
this embodiment. As mentioned above, the peak rate Vpeak equivalent to the 
maximum encoding rate is used as the encoding rate Vc, It asks for change 
(Vr-Vpeak) of buffer occupied quantity when read-out of data is performed using this 
peak rate Vpeak, writing in data to an input buffer (-Vpeak). In this embodiment, it is 
also possible to simplify complicated processing of a variable transfer rate because it 
is made to perform the continuous reproduction possibility judging which uses the 
peak rate Vpeak as percentage reduction of buffer occupied quantity. 
[0087]In the case where real-time regenerative data is reproduced from the disk 
medium 1 here, For example, while the record reproduction head 21 (pickup 2) jumps 
the discontinuous part by other data and defects, Conditions for an input buffer (the 
track buffer memory 3, the decoder buffer memory 4) not to carry out underflow are 
whether sufficient quantity of data exists in an input buffer, before performing the 
jump concerned. 



[0088]Namely f while the record reproduction head 21 (pickup 2) jumps, With 
conditions for an input buffer (the track buffer memory 3, the decoder buffer memory 
4) not to carry out underflow. The maximum seek time Tmax of the system concerned 
which is the maximum time of time for the record reproduction head 21 (pickup 2) to 
jump. Only the quantity equivalent to a product (TmaxxVpeak) with the peak rate 
Vpeak which is the greatest rate in case the occupation of an input buffer decreases 
is that data exists in the input buffer. 

[0089]Therefore t in the continuous reproduction possibility judging device 17. As the 
1st judgment method, as mentioned above, the data volume of an input buffer just 
before starting a jump, If the data of an input buffer just before judging the possibility 
of continuous reproduction and starting a jump by whether more than TmaxxVpeak 
exists exists in more than TmaxxVpeak, it will judge with continuous reproduction 
being possible. 

[0090]Although it judged whether continuous reproduction would be possible in the 
1st judgment method by whether more than the data volume consumed while the 
buffer occupied quantity of an input buffer just before starting a jump jumps existed, 
As the 2nd judgment method, a view is changed, and before other data and the 
position of a defect which should be jumped during reproduction come, the possibility 
of continuous reproduction can also be judged by the ability of sufficient data volume 
for an input buffer to be accumulated to be the 1st judgment method. 
[0091]Namely, in the continuous reproduction possibility judging device 17 as the 2nd 
judgment method, The time taken for the record reproduction head 21 (pickup 2) to 
jump the discontinuous part by other data and defects, Calculate from the length of 
other data or a defect, i.e., Lo (byte), Ld (byte) (it names generically here and referred 
to as L (byte)), and the peak rate Vpeak, and by within a time [ corresponding to the 
jump time ]. The data volume which can be accumulated in the input buffer concerned 
when data is read writing data in an input buffer, It calculates from the difference 
(Vr-Vpeak) of said reading rate Vr and the peak rate Vpeak, The possibility of 
continuous reproduction is judged in whether only the data equivalent to the data 
volume exists on the record section (field renewable succeeding a discontinuous part 
front) before actually starting a jump. 

[0092]If it explains more concretely, in the 2nd judgment method concerned, it will ask 
for how much time are taken to jump them by calculation first from other data which 
should be jumped, or length [ of a defect ] L at the continuous reproduction possibility 
judging device 17. Here, it will be set to T(L) =L / 200000+160 (msec) if time taken 
concerned to jump is set to T (L). It may ask for this by asking for performance data 
beforehand and storing in ROM etc. Next, it is judged whether in more than T(L) 
xVpeak, the length of the field which can be continuously reproduced other data and 
before a defect exists. If L is the length of DIFEKU and it is the length of other data 
about Ld, it will use Lo. In the 2nd judgment method, it is not the length of the 



continuous reproduction feasible region other data or before a defect, Time (L), i.e., T, 
Only the time when only xVpeak/(Vr-Vpeak) can read data continuously may use the 
conditions whether other data and the data which continued before the defect exist. 
[0093]As mentioned above, in the continuous reproduction possibility judging device 
17. The possibility of continuous reproduction is judged by whether the length of the 
field in which the continuous reproduction before the position which should be jumped 
is possible exists in the 2nd judgment method concerned in more than T(L) xVpeak, If 
the length of the field in which the continuous reproduction before the position which 
should be jumped is possible exists in more than T(L) xVpeak, it will judge with 
continuous reproduction being possible. 

[0094]Next, when the continuous reproduction possibility judging device 17 judges the 
possibility of continuous reproduction and it judges with continuous reproduction 
being impossible by the judgment method which was explained above as a result of the 
judgment, in this embodiment. First, the situation where real-time regenerative data 
will be recorded on the field in which continuous reproduction becomes impossible as 
the 1st measure by changing data recording positions (Data Recording Sub-Division 
starting position) is avoided. 

[0095]Even if it changes data recording positions (Data Recording Sub-Division 
starting position) as the 1st measure, When it is judged that real-time regenerative 
data is unrecordable in the ability of continuous reproduction to be carried out, in this 
embodiment. As the 2nd measure, the recorded data of the disk medium 1 of a copy 
destination is defragmented, That is, processing which arranges recording places, 
such as a file which is divided, and with which it is dotted, and files for computers 
other than real-time regenerative data, is performed, and the field which can carry out 
continuous reproduction of the real-time regenerative data on the disk medium 1 is 
secured. 

[0096]In this embodiment, the 1st measure is tried 5 times, and when the field where 
the continuous reproduction of the real-time regenerative data can still be carried out 
is not discovered on the disk medium 1, the 2nd measure is implemented. 
[0097]Namely, as a result of the continuous reproduction possibility judging device's 
17 judging that the possibility of continuous reproduction mentioned above in this 
embodiment, when it judges with continuous reproduction being impossible, the Data 
Recording Sub-Division position control machine 14 is received from the continuous 
reproduction possibility judging device 17 concerned, The signal for making the Data 
Recording Sub-Division starting position change within the limit of 5 times is 
transmitted. 

[0098]If the Data Recording Sub-Division region management machine 14 receives 
the signal which directs change of the Data Recording Sub-Division starting position 
from the continuous reproduction possibility judging device 17, it will shift not less 
than 100 MB of Data Recording Sub-Division starting position on the disk medium 1, 



for example. 

[0099]In the continuous reproduction possibility judging device 17, by making into the 
new Data Recording Sub-Division starting position the position shifted not less than 
100 MB, again, as mentioned above, the possibility judging of continuous reproduction 
is performed. The possibility judging of change of such a Data Recording Sub-Division 
starting position and continuous reproduction is tried 5 times, When the field where 
the continuous reproduction of the real-time regenerative data can still be carried out 
is not discovered on the disk medium 1, the continuous reproduction possibility 
judging device 17 transmits the signal which directs the start of defragmentation to 
the defragmentation management machine 18. 

[0100]if the signal which directs the indication of defragmentation from the 
continuous reproduction possibility judging device 17 is received in the 
defragmentation management machine 1 8 — if. Control the record reproduction head 
21 and the data of the disk medium 1 of a copy destination is defragmented, That is, 
the file which is divided and with which it is dotted, computer filing other than 
real-time regenerative data, etc. are arranged, and a continuation field is secured to 
the disk medium 1 as greatly as possible. 

[0101]Then, in the continuous reproduction possibility judging device 17, the 
possibility judging of continuous reproduction is again performed to the disk medium 1 
after defragmentation. If the continuous reproduction possibility judging device 1 7 
judges with continuous reproduction having become possible as a result of the 
defragmentation concerned, it will transmit the Data Recording Sub-Division starting 
position information and a copy start signal to the copy management machine 13. 
[01 02]lf the copy management machine 13 receives the Data Recording Sub-Division 
starting position information and the copy start signal from the continuous 
reproduction possibility judging device 17, The real-time regenerative data currently 
temporarily stored in the input data buffer memory 1 1 is read, it sends to the record 
reproduction head 21, and record (copy) is started from the Data Recording 
Sub-Division starting position on the disk medium 1. 

[01 03]It is judged with continuous reproduction being impossible on the disk medium 1 
in the continuous reproduction possibility judging device 17, even if it defragments, 
When real-time regenerative data is not recordable on the disk medium 1 (copy), That 
is, when the field for carrying out continuous reproduction of the real-time 
regenerative data on the disk medium 1 is not able to be secured, from the continuous 
reproduction possibility judging 17, a control signal is transmitted to the user interface 
19. 

[01 04]If the user interface 19 consists of a monitor or a loudspeaker, for example and 
a control signal is received from the continuous reproduction possibility judging device 
17, The message of the purport that it is unrecordable to a user (copy) is outputted (it 
is the display of a message character etc. and the output of a message voice in the 



case of a loudspeaker in the case of a monitor). 

[0105]The disc recording device and method of this invention like the copied material 
media 10 of a 1st embodiment shown in drawing 4 , It can apply, not only when 
real-time regenerative data is recorded on recording media (package media), such as 
a tape shaped recording medium, a disk shape recording medium, and semiconductor 
memory, but when supplied via the transmission system 30 like a 2nd embodiment 
shown in drawing 5 . In this drawing 5 , the same directions mark is given to the same 
component as the disc recording device of drawing 4 , and those explanation is omitted. 
[0106]In this drawing 5 , the real-time regenerative data which passed transmission 
media, such as an electric wave or light, and a cable, from the real-time regenerative 
data from coding equipment, such as an MPEG encoder, a broadcasting station, or the 
Communication Bureau is supplied to the transmission system 30. 
[0107]Before recording real-time regenerative data on the disk medium 1, the 
information on a maximum transfer rate (the maximum encoding rate), i.e., a peak rate, 
is also transmitted to the transmission system 30 from coding equipment, a coding 
condition input interface or a broadcasting station, the Communication Bureau, etc. 
[0108]Namely, when reading real-time regenerative data from the copied material 
media 10 like the example of above-mentioned drawing 4 , Since it is arbitrarily 
controllable, it is not necessary to take real time processing into consideration but, 
and the data read from the concerned copy former media 10 like the example of this 
drawing 5 , When real-time regenerative data is supplied in real time via the 
transmission system 30, After detecting the multiplexing rate and the maximum 
encoding rate information which are described by headers, such as MPEG, in real time, 
if continuous reproduction possibility which was mentioned above was judged, it does 
not do in time. 

[01 09]Therefore, before recording real-time regenerative data on the disk medium 1 in 
the case of the example of this drawing 5 , After receiving the information on a 
maximum transfer rate (the maximum encoding rate) from the transmission system 30 
by several bytes of packet format etc., sending to the reproduction peak rate detector 
12 and after that, for example, predetermined time's, passing, real-time regenerative 
data is received from the transmission system 30. This realizes record to the disk 
medium 1 of a continuous reproduction possibility judging and real-time regenerative 
data as well as the case of drawing 4 . 

[01 1 0]ln the case where according to a 1st and 2nd embodiment of this invention 
coexist with other data and real-time regenerative data is recorded on the recordable 
disk medium 1 as explained above (copy), The peak rate Vpeak of the real-time 
regenerative data to record is detected, Even if there are few disk media 1 recorded, 
the data length of the Data Recording Sub-Division starting position, a defect, and 
other data is detected, From the Data Recording Sub-Division starting position 
information, a defect, and the data length information on other data. Record is 



performed, when it judges whether the record which makes continuous reproduction 
possible is possible and is judged with it being possible, Since the Data Recording 
Sub-Division starting position is changed or the disk medium 1 of the copy destination 
was defragmented when judged with it being impossible, The real-time regenerative 
data currently recorded on the tape shaped recording medium, the disk shape 
recording medium, and the recording medium of semiconductor memory, It becomes 
possible to coexist with other data and to record certainly, the real-time regenerative 
data transmitted by the output from coding equipment, a broadcasting station, the 
Communication Bureau, etc. to the recordable disk medium 1. 

[0111]Since the judgment of continuous reproduction possibility can be uniformly 
judged using the peak rate Vpeak according to a 1st and 2nd embodiment of this 
invention, Compared with the case where a rate with a detailed partial portion of a 
variable transfer rate (variable encoding rate) is detected and judged, continuous 
reproduction possibility can be judged by a very easy method. 

[0112]change of the Data Recording Sub-Division starting position as a 
multiple-times line as a result of the above possibility judgings of continuous 
reproduction according to a 1st and 2nd embodiment of this invention. Even if it 
defragments the disk medium 1 of a copy destination, when it is judged that real-time 
regenerative data is unrecordable, Since it was made to output the message of the 
purport are unrecordable, to a user, it is possible to avoid the phenomenon in which 
real-time regenerative data is recorded without the ability to guarantee continuous 
reproduction, for example, missing of data is caused as a result at the time of 
reproduction, and data reproduction is confused. 
[0113] 

[Effect of the InventionjAccording to the disc recording device and method 
concerning this invention, the data in which real-time reproduction which was coded 
by the MPEG system and coded by having the information on the maximum encoding 
rate should be performed, When recording on a recordable disk shape recording 
medium, said maximum encoding rate which is a reproduction peak rate of said data is 
detected, Detect the recording start position of said disk shape recording medium, 
and the length which becomes discontinuous [ the data concerned ] when said data is 
recorded on said disk shape recording medium is detected, Based on the information 
on said recording start position, said length which becomes discontinuous, and said 
maximum encoding rate, at least, It is judged whether the continuous reproduction of 
said data after being recorded on said disk shape recording medium is possible, By 
recording said data on said disk shape recording medium as a result of said judgment, 
when judged with the continuous reproduction of said data being possible, and 
changing said recording start position, when judged with the continuous reproduction 
of said data being impossible, For example, when it coexists with other data and 
records real-time regenerative data on a recordable disk medium, certainly coexist 



with other data, become real-time regenerative data recordable to a recordable disk 
medium, and again, It is possible to lose generating of the situation where reproduction 
of real-time regenerative data can be guaranteed and data reproduction is confused. 
Since according to this invention the maximum encoding rate is detected from the 
information on the maximum encoding rate which MPEG coding data has and 
continuous reproduction possibility can be uniformly judged using the maximum 
encoding rate (reproduction peak rate), Compared with the case where a rate with a 
detailed partial portion of the variable transfer rate (variable encoding rate) of MPEG 
coding data is detected and judged, continuous reproduction possibility can be judged 
by a very easy method. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the fundamental composition which carries 
out reproduction decoding and outputs the real-time regenerative data recorded on 
the disk medium. 

[Drawing 2] It is an explanatory view about transition of the buffer occupied quantity 
by the data input to the input buffer of composition of having been shown in drawing 1 . 
[Drawing 3] When real-time regenerative data is data of a variable transfer rate, it is an 
explanatory view about what the percentage reduction of buffer occupied quantity in 
case data is outputted from an input buffer is dependent on a variable encoding rate, 
and becomes indefinite. 

[Drawing 4] It. is a block diagram showing the outline composition of the disc recording 
device of a 1st embodiment of this invention. 

[Drawing 5] It is a block diagram showing the outline composition of the disc recording 
device of a 2nd embodiment of this invention. 

[Drawing 6] It is a block diagram showing the outline composition of the conventional 
video encoder. 

[Drawing 7] It is an explanatory view showing transition of the buffer occupancy value 
of a VBV buffer. 

[Drawing 8] It is a block diagram showing the outline composition of the conventional 
video decoder. 

[Explanations of letters or numerals] 

1 — A disk medium, 2 — A pickup, 3 — Track buffer memory, 4 — A decoder buffer 
memory, 5 — A decoder, 10 — Copied material media, 11 — An input data buffer 
memory, 12 — Reproduction peak rate detector, 13 [ — A defect position and a 
length detector, 17 / — A continuous reproduction possibility judging device, 18 / — 



A defragmentation management machine, 19 / — A user interface, 21 / — A record 
reproduction head, 30 / — Transmission system. ] — A copy management machine, 
14 — The Data Recording Sub-Division position control machine, 15 — The Data 
Recording Sub-Division starting position detector, 16 
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fjis^v x ^ttiass^f*^ sjaa-r- * *ib« l ^bs a 
if- * A^a^ t tt s * s * f&ffi-r s Tii^s s m 

HulB* iJ5£#IST-<D¥iJ5£©*£S, iluiE-r- * 
^«K««{*tcIB8 U HijlB-r- 2 ©jBKW^A^rI*! 

So 

U- h ©If IB* W LTU7;W A W£#iTt>n3 

^ # 7*- * *> i m*im% x ^ ^gasfflEi* i ss-r 

£ X ^ fB$87? & £ *3 1/ ^ T . 
- h*«tttU 

StSB^V X *ttfEg«{*©35»M«ifiiS*l*aj U 
BijIBxV X ^«IB«S^*lCHijia7 ; '- ^^rlB^Lfc^tc^ 

X * «|B8!«tt IB8 £ titc '&<D HOI Ex- * ©jlig!W£ 

S5IB¥"JS©*S*, IWE-r- * ©a«W£ff rT^T^ 5 4: 
fiJt* fi/cBf \z. It B9gE-r - £ *h3SS-tV X ^tKIEii^f* 

tiaau tufBT^-^oa^w^TRiteTfes tnm 

[5gf!B©l¥*fflfctKfE] 
[0 0 0 1 ] 

rt/^AS^frfrns^-r-* (WT, 'J7;^-< 
£ L TIES WbIS: fVX *#geS«f*k:lE»-r § 5* 



[0 0 0 2] 

7**7*- * & if ©?5^{t ^ nfc vTiiz *i*n£tffit> 

n^^tf-^ CJ7;W^AS£f-^) *, IBiSoj 
Iftf-f^*«B8)l* (JWT, »Cf-fX^^f^7 

[0 0 0 3] CcT\ U7/W^AStf-^[l <?dx. 
tfffiBfiF#^aifO*S*i: LT ROSSIS U- h i:&£n 

«t o i£mff^it-$tirmm7-zttmfz> c 

[0 0 0 4] WTIC, MPEG lCOl N Tl^H^"f"5 0 
[0 0 0 5] MP E GKOl^-ni I S O — I EC! 1 1 
72-2, ITU-T H. 2 6 2/ISO-IEC1 
3 8 1 8-2lcWM%;mWtf%:2tlT^Z>(DX\ lCT 
H$m<DfrMm?Z> a MP E Gl±, 19 88^ ISO 

/ 1 e c jtci/sc2 camai ^l«si*/bii^« 

««*<b^^-RIKfl5SS^ 1 /#P^^ 2 , Sift© s c 

29) k:atsi*nfci!iB««F^<t«wi*«ffl*-r*fiiio 

(Moving Pictures Expert Group) ©BS^TfeSo 
COMPEGMtH MPEG1 (MPEG7i-X 
1) ^MPEG2 (MPEG7x-X2) tmitlZE. 
a^SCtfl^nt^S. MPEGl (MPEG X i — 
Xl) ttl. 5Mbps g)S«f fV 7^St t L 
fc«JpT\ »±Wftmt1t31fi£Ltc] PEGh, IS 

d NCD^u^^m^u^mm^mmu- hm<omm 

mmm^SmtLTcH. 261 (CCIU sgx 
V, ilfficD ITU-T S G 1 5 TW&it) <DS*W& 

stB*s»«^ ^^7 ; VTffl^^lfTLv^f^^*^^3SAL 

fcfe©T-$.5 0 ^n6i± 1 9 9 3^8^, I SO/ IE 
C \ \ 1 7 2£ LTJfluiLTV^o 
[0006] MPEGii, g|0^cDSW^il^^t3-y:T 

[0 0 0 7] ^iij073(Sjlc{±, S^W^-t— FhLT. 

©^JfliJ^fT 7 Ft, ^£i:**coffi7?Oilff^?.© 

©^Er— Ft±> 1 6il^x 1 6lIOVi'n7'D7^ (M 
B :Macroblock) «llC^It)#AT^fflT#So WJ«7? 
Ir1(±, AtJiB®^^x.P>n/ctr^^-^^l'^ (Picture 
_Type) CioTftSJnS. b! ^f-V ^^ytC(i, ft 

jjfo^tr^m^wmmtmm (ptf^^^ :p- P ictur 

+ : B-Picture ) i:, tTi'^-vrtffijlRF^kiBft (I t? 
: I-picture ) *<feS 0 P tf + (Pr75fa¥? 

ttft^XftmttZ^-Vt. 7*8.1* 
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-Hi:, jS*OW«*>P.©^»J*fi : -5 ; E— Fhx i^Si: 

^vTffiiricw-^ftr s^e— ho 4 H*>M¥*Ff 
3o f LT, I kf^-v (e^^ft&iift^ftllHtO 

[0 0 0 8] ItilT-a, »*m*7^aro?j' 
fi-PIb#^*h;l/**ttiU ^otftmLfctt*'"** H;l/ 

U ai£»£^r-;W4, HttfrSO'RBia** 
MC (Motion Compensation ) H £: i: t , "V 

* a 7n <y Oftjjq mm. t L T fijM 2 ft S . 

[0 0 0 9] I 1 Ifi'f+OtS 

Ok!??-* ITS, GOP (GroupOf Picture) tmi 

[0 0 l 0] 06(c(4, lfftf-?Mt-f-i'^f 
-*£rMP E G^lcJ: 0ffi*8RF^ffrSMP E Gx> 

[0 0 l l ] £0[3 6k::fcl^T. Xf3^ l 0 l tctiA 

tjm&m^&ms-zn. cvxtimmmmmmmi o 

2 fcfiBfi-rsftSMW^MS l l HciMSftSo 
[oo i 2] JUSgli o 2f!i, ft#«flm»& i i i 

tcT«#<t ltzm® t xjimmm^ t on#tf 

£ft, ^OM^BHfff^D C Tgg l 0 3lCiMP>n5o 
[0 0 l 3] D C TS l 0 3T?tt, «i££ft;teig#iIM* 
fl^^riSJi^^f^o CCT'DCT (Discrete Cosine 
Transform ) i:(4, &&iei»*:«#8 i: Lfcfc^&fc 
Wffiffilffl^OliSa»fc*Sitt&£»T?2&a«, MPEG 
T(iv^nyn-y^^r4^tULfc:8 x 8 0DC T^'n-y 
^lettLT, 2»CT^n„ —IRK, ki'-r 

*Mi*fiffij«i3c«-#£< , SS«l«##'>fc^fc«>, DC 
T&'nr> fcflHR^ffiKfc^-rSo codct^i 03 

TO D C T t Tf#?> tl/cT 1 — ^ (DCTft) (4, 
■?ftS 1 0 4 tC^Ebft&o 

[0 0 14] I?ft?sl 0 4m DC Tig 10 3^6 
ODC T^»%«?ffT-5o CO«?{ti8 1 0 4 ICfctf 

* 5 (ST £ ft X >r - ;1/ 4: ^ 3 filT ; 3t» L fc« i: Sr 



tT«?ft*nfc-r-^{±, ^mmmmt (vlc) gg 

1 0 5(CjM6ft3 0 

[0 0 15] V L Cgs 1 0 5(4, S^ftgg 1 0 4 fr^O 
ttitf-ZZnl&mftmt-rZo COVLCggl05 

Tit. m^it^nrdmv^. mm (do j&^cwl 

T(4, i^fliJft^fffcO— P CM (differential 
pulse code modulation) LTft^f {kt~ So — 

73, 3£ftt (AC) figtffcttLTii. 
Tl^t>H>&islfi?lf7, : S- J r > (zigzag scan ) £r?TV\ 

■tf : n©7>sstfs?aiiS!f* i oo«*t l> muss 

^OiS^&O^ft^ftO^ftSf^iiJ^TT^, 
^frty&^y^lsftmtZftVo $fc, COVLCggl 

0 5tc(4, tb^Wfll^liJgg l l l ^p>»*^^ h^t^ 
Wt— KO««t>«*ft*n, S12kV L Cgg 1 0 5(4, rJ 

- HOlf^v^a^a-y^o^iPlffgi: LTffi73"r 
5o V L Cgg 1 0 SteT^ggft^fLSftfc-r-^tt, 
/V^r^t'J i o 6(cJ2t£ft5 0 
[0 0 16] 1 0 6m VLCgglO 

©/^777^t'J 1 0 6*->P.m^O»EjMU— hTgt^m 
?nf;?t§(kf-^ CJWftVf "J hXHU-A) (4, tbj 
734ffi?l 1 3fr5a7J?n5«:tt4«. 

[0 0 1 7] -Ttf. M^ftggl 0 4»CT«^t*nfcB 
*-r— *fct» 2?«^{tfgl 0 7(Ct^?.n^ 0 

[0 0 1 8] COi£»?ftggl 0 7fli, » : ?fttgl 0 

£r>nznrzDc l$m."r-*l*. IDC Tggl 0 8lc 

[0 0 19] iffiDC Tggl 0 8(4. ffi»?fbgg 1 0 7 
?»OD C T^»-r-^*iS!D C T Lfcfc, ?g»§g 1 0 9 

(CjM?i 0 

[0 0 2 0] i^ffgg 1 0 9t'H ®D C Tgg 1 0 8 Otti 

ftm^mzw&^mm \ i 1 a^o^sMa****] 

[0 0 2 1 ] ilO^K;^n^iffl{Mi^f4. iB^^^r'J 1 

1 i i (ciM^n^o 

[0 0 2 2] Bdi^^U 1 1 0frP»it^«{(mfl!lg§l 1 
1 (c3M6tlfca{tffl^(4, iH»g§ 1 0 2^TS»il** 

[0023] mztm^ftm 1 1 1 Tit, \t>mmm^ 
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1 1 ncTtttt^nfciti*^^ h;w±, ^SJ^e-K (m 

Ct-F) ©ISfflfcttlC, VLC&l 0 5lC3££n*„ 
[0 0 2 4] fcfc, ±ifi©J:^fcSg»H»«^o??F^<t 

if * + ©tt^-tc u a 73 ant ft * (o £ £ ra#ft-r 

*2>o 

Co 0 2 5] cciT, m^as? 1 1 3^?>m^^n?>vf 
fito^^-a^Jf otv^c cna, mpegh^dc 

iiiraA^Bft^oss^^ft (i tr*?-+©J©^) 
(p, b -r-a^H, ??^bH«e(*© 

[0 0 2 6] LfttfoT, 0 6OX>3-^T"ii, 

[0 0 2 7] -T^^^x la 6 0X^3 — ^©f^MfBlffll 
ggl 1 «^Lfc^F#»i:W^kU-h©RI«* 

fctft^U ^-©aS??f^**VLC*l 0 5fc7^— H 

^»tc*si:fc«F^«wtPfi^*^iaLT«^t» 1 0 4 

£ 7 -r - K v 9* 3 Z. £ ic «fc 0 , 5££.^W%im*ft 

'So 

[0 0 2 8] MP E G8t*&T'«\ «^SS (tT-r^-rn 
Lv^-^n- L&l^ «fc V B V^7 7 7i:ftfnt 

^5fc««^ i !777^ ; E:Utf^nTi3*5, £<DV 

[0 0 2 9] -T^t?^. MPEG8H&T&. tfftr3 
- 8$tf £ n £ tt^s y 7 r * * 'J <D« AvS -y 7 r ^ 

JTf-WiUnft!::^^, m^o^HIrt (N 
T S C (D\£ 7**«^©»&H: 1 /2 9. 9 7 g>*ffi) IC 



L, ?OV B V/ i !777fft-A-7n-i7y^-7 

[0 0 3 0] LfctfoT, lOSS (VBV;^777l 
/£) 5rtotl/>n(l VBVA777rtt'(DU-Mii 

*>tt±, H£<D$EiMl^-bi:&?> (M.*Ht±, BS©ft 
^ftU-hTW^t^tifeCfctcftS) o MPEG £It§ 

[0 0 3 1] aiVBV^7770fiti» 

[0 0 3 2] uOgl 7 iCfcl^T, VBVA-y 

NT S C (National Television System Committee) CO 
tr-r*«^OJg^t± 1 /2 9. 9 7 ©Iffl-^-^^ttfll* 

[0 0 3 3] tf^^^n— ^Icgatt^tlSIS^^ 

777 *^U©£W«£7^{[:<DPg|£DV B V^yyycD 

VBVA7770^777it»±, MAXm (_kRg 
ffl) tSOfit^ct- ^-7n-ttlt^5„ 
[0034] <r<D«k?fc-\ B^fEjMU— KOii'&tcisv 
TfllRtf #§£7vJ^Stf <^o, VBV^777©£ 
W«tf±Kffi (MAXfg) fc38»)^i/^c«8gfj:ft^>fe« 
3\ tf^-r n-^fiJ©«^A-y 77«U TtJ/ W 7 
r < * 0 . 7y^-7n-tfMLTLJ 

[0 0 3 5] CiDtztb. «<tt)> VBV;'!777© I S 

^fkti-y hXhU-ArtJCiSftp-r-SCi:-??, VBVM7 
7 7©i- ^— 70- -r^tJ^tr-r^-rn— jfiD'ig.^* 
777^t | Jtf7y^-7D-LS^ < j;9ian^o 
[0 0 3 6] 3cfc, iiZELfcMP E GTCDffl^fejMU- 
h©S«^K;?iLT, VBV^7770£*W±Eil 
^ S «t o ftm-Slz It , If t 1 '^- t 2 '--! — iJT-x' i- X ^7 ^ 

vf x^- fa- ^'©«^^ <y7r^t'J<C7>^-7D- 
L^V^^lc. -T^t)^, VBV^777tft-A-7 
n— i ? let 5 C i: tSUnt^So 
[0 0 3 7] &43, C«J;^{C, ^^S^J^ff^ 

ft'M<T< VBV/Vy7rM-^-7n- ($m 

A777^€ | j a ( 7>^-7d-) -r ^>j; a 

tT f^-r'n-^'dijT^V ^ 7 7 ©Bt^t±J L^rfp± 
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t^ciilcftSo 
[0 0 3 8] 08&C{±* 06 ^LTckT-r^xV 

[0 0 3 9] C(D0 8t<::fo^T, AT^Sffi^ 1 2 1 
fiRJ X l£ x > n - £ > p> jfijg x ngv ^ (i -r -f X ^ ^ 7 

6 ffi s tat mmtr- ? s . c ©ra^t 

7-*^ vj^w&mt (vld) hi 2 2tcase>n 

[0040] COVLDSl 2 21i> 0 6CDV L Cgg 1 

tS„ VLDggl 2 2T-<Di^S«*f{kl;:«fc9f#£nfc 
•^ft-x-^Ji, IS? ftS l 2 3£5M5>ftS«, 
[0 0 4 1 ] i£M?{tgI 1 2 3T'ii, V L Df§ 1 2 2*> 

x-^ti, 0 6 <D»? -ftgg 1 0 4^OAM$5DCT 

^^-^ttaa-r^o c ftgg 1 2 3TOM 

Titled K>n 5>ft/cD C T&t^r— iDCT^l 
2 4tc&?>ft£o $fc> Kit^^hMtffMt-KO 
«?8t±, mm&m^itmi 2 3A'6lii#Mfll?»«l 2 

[0 0 4 2] C Tgg 1 2 4T*(i, ifiM^ftS 1 2 3 
*^ODCT«»*iS»DCT«. SScffiDCTggl 2 
4 ICT&D C Tjnftf-^a, 0 6 <DD C Tgg 1 0 3 
^O^T365g»l«e^KfflSt5. CcD&D C T 
g§ 1 2 4 ICT&D C T ^nfcS^B^^ti. iHStg 1 
2 5 iCiM^n&o 

[0 0 4 3] 'MWm 1 2 5Ttt, 3ffiD C T« 1 2 4^6 

#w**inj(-rs 0 cwa^ mmt?- 

6C»A734ffi?l 0 l^cDA^WSifl^illS^ffl^-rSo 
l 2 8fr&tftfjSn*4:P?Wfc:, — b$, HflM^eU l 2 
[0 0 4 4] »)*«flt ; ?»!l» 1 2 7Ttt, ft*'** 

#iS«%8?*S l 2 5 tciM&o 
[0 0 4 5] 

=f 4 * -r- * £ -r * x— £ ft if O 'J 7;U 9 ASitf 



ie®t * s #>5t« lta^ ib® a c t # 

[0 0 4 6] LfrLft#?>, ffllAff, fVX^^f^7 
±tCffi«T ; -^A ,: Hlc^flE LTIE®£ftT^3 <fc 5 ft* 

i'J7;^^ AS4f- * *f EST # 4 < ft S & 
[0 0 4 7] fJxlffYX^ *'rJT±lcmmic 

* ft 6 t=V 7 x <7 h W^SrJRl (2 L TcimZft r> c 4: lc * 

[0 0 4 8] *7c, WAlfSaaLfeMP E G7?iC^:if^ 
JEttW^ftt <fc o T ^I^li^ U- h ^ o T I >5 U 7 ;U 
9 -f AStf- ^ *x-C X * ^ xV 7 ICIEST 5 <fc 5 ft 

^ -r Aitf- 9 twi*.i£tife<o is- v u±.nnsst v- 

hTA73^ftfci-5ftlf^ mxii, 7VX^IEa^« 
Tt±#JST#ft^<fc'3&iMeMl-'- h^r^CyoJ^teaMU 
- h oo U 7 ;b * -Y AlBSr- ^ ^ A* 5 ft «t 3 ft 
« . IE» ? ft fc t=- ^ ©jl^tS^fSIIA^T- # ft < ft ^> Rl 
(Itt^S, -Tftt3^, ^KRl^feiMlx- h«'J7;l/^ 
^AS^7'-^^r7>Xi7^7V7tcIEiif SBSt, 

U 7;l/ ^ AS£f- 9 <D— ffitf A^ < fc« L T L * ^ 
«t 5 ft*^5l*-r?>i:, ^Offi^«ffc-r-^*«^T 
^ft<ftO. A^<x3—^e*LT-T ; -^ll^/j , !A# 

[0 0 4 9] *«TOH, ±^0»Hfca»Tft^ftfct 
cot^O. U7;l/^-('A^7 :: '-^^rffico-r : '-^i:W# 
L T IE® Rlffift 7V X ^7 p< t=V 7 IE® "T 5 «fc 5 ft if^" 
t *5 V>T, U7^?^AStf-? ^rSSS^tc ft&© -r - ^ 
ttt#LT lES^J^ft 7 s f X ^7 p« -r ^ 7 lc IE® fllfii t 

7*— * w£#aftT l * a <t a ft #«sOfl^^^ <tC 
t*Rlli4:-r*, 7VX^IE®SB&I>'75-)4o««^g 

[0 0 5 0] 

MP E GTJiac^O^ft^ftSoSAfJ^ffcU- 
h<Dlf$B**LTU7;I/^-rAS^*^Tt)ftS-<^-x- 
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fat, me-tV t. zmmmfcmmffii&GLWtttkm 

K Hifie-r- * £rtEt^ Lfc^ fc Sir- * tf^RiM i: ft S 

8E7— ^^huSEt'V X ^ttSESS^telciE^l^ huSEt"'— 

[0 0 5 1] Sfc, M5t<S2tclE^©*^BJ!fC^S-xV 
X^SEigTJ&ti, ±i£(Dmm*Mft-?%rckblc, MPE 
G TJi^c J: <o RF^ffcS nfiofltAf^ft U— h ©t» $B£r 

njigft -tv x * «ie»«{*^ isirt & 7=v x * i mysm 

tcfcv^Ts buIEx-^^S^^-^U- hT$>5tijfE« 
A^HtftU- h«fflU HijSS^VX^ttlEiS^OlE 

§§P3«ifeH^m u tuiE^v x ^mmmmcmzr 

tti '>ft<i:&, M8E8Efi^teteMtiiijfE^S*Si:ft 
Sfi^i:HijlE«^;T?F^ftL--hi:©'l«$fita-cJv>T. hU 

ie^v x tmmmm^imiEftrc&cDmm'r- $ <vm 

- ? olilSA^ nTffi T-3d £ i: 2 n fc B# £ fi Hut Ex" 

- * ^fjsEfV X <7 tfiEii^teWEii U itulE-x- £ © 

s^pi^^ bJhet$) § t n^z ntcm ic it mmtmm 

[0 0 5 2] 

immnm^Bm ^^c^vx^ie^bs^ 
[0053] ^m<D^'^ x^immmRrj^m-^t, 

4 AMf- 2 ^fliKDf- ? LTIEIi wr^ft-fV 
X * ^ f-f 7 £ f Eli (#J * «f ffi<D8Ei$$g{* lc SSiS £ fit 
V^fc U 7^£ APi^f- £ *mz>-m LTf-f X ^ ^ 

•r -r Tic8EiSL/cf£©U 7;l/^AS£7-?7bSS3?!l¥ 
£^t£tft£fr^fr£r¥iJ;£U Jfcfc, ^OW^SJillc 
S^TU7;b?^A|f^7"-?«*l£<Df£@ (ntf 

[0 0 5 4] CCT, MP E G75-^^J:-3T)±*iir9^ 



- ? *s!^tu L, mar^of- zmrcim^^v y 

h & if :{c «t o T t=V X ^ ^ -7=' y 7 Of- £ I5r& Hi L 
MffiSnft «fc -5 ft t- \c y ^77r«U*> 

yu-\ci&tt^w&T?m$-vzz>frti\ pt^wt-ss 

[0 0 5 5] J^TlC fiWJ^.t±\ UltSti^t, MP 
- h t ft * nfc U T ;i/ ^ ASSf- * V x ^ ^ t 2 ' 
'y7 c 2lc c fc»3aiSf ; VX^^7 = V7 7 1 i^'J7;l/Mi> 

£W*£ftofcB$;£T'f f n— $>%vyy yi^EV A (cKiM 
U BijiEL/iMP E GOV B V^777i^oTf 
3-^5 £ J: 01§{t ttJ*Ht%»5 ± 9 41 

^^#^.?>c i:tc-T?,o ftfc\ EI l ©ffilTii, h-5--y^ 

CD^^eU LTIE3ZELTI^A\ cn5^777^ ; & l J 

h7f^777^€'J 3 ^73-^x777^*'; 4 

[0 0 5 6] ±iE<D|g l i-c^Lfci^ftfilfEOAT^^-y 
x r 'sof- £ At^ u: «fc s ^ -y X r ^mcommcD v > 
T> HI2^rfflV^TiftB^-r^o 

[0 0 5 7] £<Dm2 tCfcV^T, A^777 »C«, 5t 
f\ fi'Xi'^f-f7 1fr?>Oi^ , 3U-hVrtW 

^777*^f-^ ^St^ ffiSn. f'3 — ^* 5 tc «fc 5 

[0 0 5 8] net', xn— ^StCctSf 

b-h^rVc (fit, Vr>VcttS) i:^«-T5 
i: , AT^^-V X 7 'NOf- * AT^I t t3-^ 5 <fc 5 ^ 
n-Kt^lBI^flctTfenTV^^raPO, P2, P4, 
P 6Ttt> SIA*^777©M777 ^WMtiSt^B? 
»5b-hV r kftmtl"- h V c <D& (Vr-Vc) 

[0 0 5 9] L^Lft7b^e>, f-fX^^f-fTlMO 
7="— ^K*fcHL(i^tCfft3nTV^t3C7T'fift^ 0 tfiJ*. 
1^X7^7-1-7 1 ±tC'J7^^YAS^f : -7^ 
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$T:>-<7 (S>>>70 "f £>;: fc#K ^-<7»- 

^LTWW^fVXWf^7 1 fr>«=><DK2*ajL 

i fr%(D7"-5'mfrmLtfw±i.Ti^m?3P i 

[0 0 6 0] Sfc, ^y^Z-y^tci&xVX^x 

P^P 3T*fcJ\ A7jA777^Vy77iStiA s ?lf{tb 
-h v ctcttifo-rsp-b (-Vc) T*>1-Si:tt 
%<D®., tf-y ^T-y^^i^-xVX^xVT' 
l frt>(DT— ZWifrtiiLli., SIA7J^7770^y7 

[0 0 6 l] $fc££>tc, l fr/bCDf 

h^ffiLTl/^iS^-t, JH^BfH-eiifcSa^ try* 

ho#?5Efc:«fcSBg*HiLfS t ihWlfflP 5Ttt, Atj^ 
777©^777 ASi^tftU- h V c tc*tJ£-r3 
U-h (-Vc) , P»'>t4Ci:t4i. 
[0 0 6 2] tZZtiK KStLfcr-^tfMP E G7?S 

*>M* lb L fc^ffi T? AtV 7 r A* 5 x- £ m 73 * n T 
^5^^777 tSWJioa^V vti, *<Dffiffl-?<D 

— *#A;fr>W 7 SKA 
7jA-y 77^777 £ : &«£>M / >^&> ^ttiftcDit 

[0 0 6 3] fc/£U 0IJ*«:\ 0 2OWfflP 3«J;^lc 
AT: /< -y "7 r tf±Effi B u icii L fc c t «t S -x> X <7 
^fV7 l Btltt&a#fctt Lf?±cDif A-y 

fflLtfSIJtl£ttSCfcfc:fctK 0 2 cDJWPtS P 5 (O 

<k9tf^X^^f^7 l ±©fV7i^ hCDfctelc£ 
SfV77^fV7 l BJWftttfttt L#±<0» 

#«^Kffih^iai^)si^i«Tfesfeii>x M7 7 7*ta 



[0 0 6 4] L^LW5, l (03 

r^P l) ©«fc5fcft&©x*-**&#ffltft-fc«>®W£S? 

t, py*.^ xvx^xvr i ±tcaa**nfcRr«?9F 
If 0>j*fcf {tS<Dx- **K*j»tf-rw*^+ >yagf^ 

tffi<&ofcO* *fc> A7jA7 7 7 0£Wf©M'>$ 
tA^< (7*-*©lS*f{fcl'-h*<*#l/'0 
«fc3fc«£-fci±* A7jA777^7y^-7n-t^:o 

[o o 6 5] lAb^i^c: tfrb. #fgflcD-xVX£ 

t A7D^ -y 7 T ^7 > 7 u - L T L * fc>& l^<fc 3 

7;W^LS4f-?^X7^fV7 l ±£!Birr 

[0 0 6 6] Sfc, fVX^^f-i'7 1fr 

5> W L A^ff it L /c^SrT\ AT: A -y 7 r £ -r 1 - 
^ A s ttJ^J £ nt V ^ B# CD^ -y 7 r tS^SWM'^ V v # 
«Atc=5:ScD(±, RTSfeiMU-h ( nJ&ttmt l>- V ) 

LT, B3(ci-TJ;9t, A73^-y 7r©^777 ^ 
iO»'J>fV v ^-^K«A?f^kU- h tcttJET a fc!- 
^l--hVpeaki:L, COA-y^r^M^M^Okf 

[0 0 6 7] ±ttLtzm&&3i<DBlil£mi\J£ttft 

[0 0 6 8] EUiCfct^T, 3k?-7C^f^7 1 0t±, 

k:f±ffll^.{fM P E G7ait#tc «t t)JE»g^{t*nfcRl^ 
iB£U-b (RlXW^ftU— h) 0'J7;l/^^AS4f 
- * 4: ^«pJ^O U- h ©SATf^ft U- h O'lfffi i: # 

[0 0 6 9] CcDntT-Tt^xV 7 1 OtcteiS^tlTV^ 
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*fYXW>^ * £"T § tz*b<D tT -y ^ 7- - y 

[0 0 7 0] 3tf-7C^f-f7 1 0*^S^©lC«tt» 
S££ft7-c-r-*t±, Atif-^^'^r^t'J l lie 

[0 0 7 1] ?i£tf-^U-ht£Wisi 2a, ntf-jt; 

[0 0 7 2] llT\ If— *U— h Vpeak^WTSfc 
VXDmX'ftmtX'— h<Dlf$ga, n tf-7t* t"V T l 0 

^UiRl^t^^nTv^o 011*. if, ft*:}5*tu-h 

t&ffiggl 2TU, ^^•v^^/$WLTft*fS*t{t 

U— h Vpeak^ffiT^o £/c#Jx.a, n If— jt:^ V s 
7 1 OtcfEiS^nT^S-r— ^MP E G-r— £T«£5 

ftT</^k<DT-&»3, ^-O^aftU— M4MP E Gtf» 
X^X,-\-y^lcKaS?nTV^fc46, U-l- 

hOMPEGf-^T'SSi^ If-r^l^-^©^-^ 

> x-\ -y ^tc * o e t** if y h x h >j - 2> <£fa(Dmjzm 
mt\s— h**iEa*ns«fc5tcMP e GTaas^nt 
t^sfc«>, ff^vf-^u-h^tBggi 2tu aief 
* u-r © y > x-n -y ^r*»«T l rskXtt mt u- 

h ?5ffi*B*5R#>, !IcDJi*ft#{tU-hfr£tf-*U- 
h Vpeak^Mfcti-r^o 

[0 0 7 3] ±a?Oct3{e:LTS^lf-^b-h^m§5 
1 2T«ffiLfctr-*U-hVpeak©iafB«\ *«ilf£ 

[0 0 7 4] -7j, -r— *ia&tft«eSSi 4 a, nif 



»&-r*o *fc ^-^ssifteseiitg 1 4 a, t^x 

SW«0-5%» 31f-5ttS5fVX7^rV7 1 ±ic 

^©garfliiB (lo;wm a, aas^nnifetijsw 

1 7tCjM6n?>o 

[0075] sfc, x-^ieiSF^fiB^mggi 5 a, 

x-^fESGHieSSgl 4*M£}#LTV^W$8 J £>, lEIS 

7 1 fr£K^S<o?cffl$8^a-3VT, ntf-Tt^-rVT 7 
1 0*^tO'J7;l/^^AB4f- ^lEirr^T"— £ 
SESffl&tttt (7FUX) *«W-ra 0 SR^-^iai 

mm (7Kux) a, MBss^RTfiittsa 1 7ic^?>n 

[0 0 7 6] ££>IC, f^ii' MSB ■ fi£t&fcB8§l 
6t4, -r-^fS®(4Hga»l 4AM*#LTV>S1ffH 
■f\ ESII^-yH2 1 ^LTnfcf-flcfc&a-rVX 

-5ti:^5T-fX^^rV7 1 <Dieg®±lc#ffi-r?>f ? 
-<Xx^h»{iB (7FI/7) Stf-r-T^x^ bOft? 

W« (7FUX) StfrV 7 x * KDS£1W« (Ld^ 

[0 0 7 7] Jl^S^oJ^tt¥iJ^§B 1 7 tea, ^?>t, 

©eiMU-Hi:, vX-^AT^^ii^nT^SfESIf 
^yK2 10iAy-^^A (Tmax) 4:* S£ 
tf-^U- H^tJHIg 1 2^6<Dlf-^U-hVpeak©fl| 

HttttB1*ff (T KUX) i:, t*^ hfirg • *S 
^tJBggl 6M<Df^7i^ KiSlflfi (7F1/X) S 

cff^i^ hfi^it$s (Ld^h) t. T-ttm 
x) so*^-©fi?'itffi (Lo;Wh) ^^ca■i^^T. n 

tf-K^rV7l 0^5»tWnfc'J7;l/?YAS4f 
-^^■^-fX^^T^-cZ lt3*LTaS«Lfc*i^ti:, a 
fcS^^H^ 4 3 if a * , <5»J x. tfWT Ic^-T <k 5 4 
^ 1 ^V^am 2 cDWtJjtlxZ&m LTfiJ^Sc 
[0 0 7 8] WT, a«cS*Pj^tt¥U^§§ 1 7 tC*5tt3 

[0 0 7 9] a^S^"lH6tt*'J^tg 17 a, yji u- 
yaytLT, At^jt 1 '— ^A-y^T^^&U 1 1 CS^L 
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6 * © >j 7 ;l/ * -Y iSif- £ -5 «t -5 ic L It 

[0 0 8 0] -T^fc-S, iS^S^SJ^tt^gg 1 7 ti, 
ASlf- 2 tffS© £ n 5 C i: lc ft 3 ftufE5=— * 

aESMttffliKMKoiBfsmiC ak: , m 7L is m<DT- $ # 

BE lea £ nx ^ fc 9 ^ 7 x £h tf^ffi-r 3 c i: lc J; 
tcfe^^nfc 'JJ^?^ ASSf- * £rH£t" 5 «fc 5 

2) ^ns^aiKft^^^+v^LTt/^sifflfcA^ 

T^-tU 4) tf7>^-7D-LTL$^^*H3A^ 

[0 0 8 1 ] &*5, f-fXWfV 7 1 tC^LT-r 1 '— ^ 

v'X^Aic^o^fB^T-fen^ if©«fe ttaESIf-iiiSr 

< 4 6 ft v ^SP»*rD«: r^*T lS»M*^:5tffi L T^t 

«©JBI8Tfe, *KS£RflJ6te«3£» 1 7^5S^tS^^ 
RjsgWJSCl^lctt, J; -5 ft— IRWftCaW-Bit J: 
oT'J7;W^ AStf- £ ^IHiiL L 
T, ±3zEL/cJ:5ftA±)^-y 7 7 (h77^777^ 
tU3> f3-^777rt'J4) A7>^*-7D- 

[0082] jktic, HuiBia 2 *m^T. mmw^m 

[oo8 3] ft*3, vjrF<DmmrHt, mmn^m^n 
fern 1 7 icwi%mmm^<D^iimvii£.<DrzibcDi/^n. 

iE-r— *iE»IJIl«lffiWW»OEai»WK 'JT^^YAS 

ff£-r-**\ 111 1 TIK^LfcA7J/^y7r (h^v* 
M777^t'J3, f3-^777^€U4) CD/N-y 
77£fii©6 0 %@JS (3rSO^ ^7 7 7 if* B M) 
* T'A* £ ttfcB$j& T T\ SMA^vy77tWLtf 



[0 0 8 4] lUT, HijaiO0 2T'UiWLfcJ;5 fc, S 

"T—tKDmfritiLmjtetizmmpo, P2, p4, p 

6T'a, m7J^7770A777fiti^ T^X 
WfY7 1 -fr£>(DWift-%lK> V— Y V r t'J7;^-fA 
SSr-ifC^tU-hV c fcOgfcJiftS-rSb— h 
(Vr-Vc) T-±i^TfT< Ci:tCft5o £fc, tuMCD 
H2T«iLfeJ:^H:, »X^^f^7U©'J 

^7 F2 1 (El 1 COtf -y ^777*2) Jb^tS^f^* 
■x-£?)#I46<D7 T FU-X^T'iy— ^ (>•>>:/) "T^MI 
fflP 1, P5m AA^7770/ i t777Afiltf> 

h v c fcstjs-r s u- h (- v c ) 

S C t lc 3£ 5 o 

[oo8 5] fcffu maiLfct^ ^{tu-bv 

•3, LftA'ot, V r -V c-^-V c lcttfo-f h 
[0 0 8 6] C£0fc46, *Mt&<DJ&mci3lf 

vet Lrmxmmtu- h icffl^-r s tr- ? u- h v 

peak£M£fflU ClcOlf— ^ U- h Vpeak^rffl^T, A7^) 
^777 leM LTf- £ ff ^oof- ^© 

l*fflL!()^4an^^©A7 7 7 if SOtSl (V 
r-Vpeak) *S> (-Vpeak) *3<.ibZ> a ftte, 
BMT'li, >^yyy if LT — ^ h 

[0 0 8 7] lCT\ f-fX^^f^7 1frf.'J7W 

-^7i* MctS^FaSSgP^ISSS^^y F 
2 1 (e-y^7-y7 p 2) A^v^-v SISIlc, AT^-y 

77 (h77^^777^ ; 6 l J3, f3-^t777^ 

viz-f^ft 9l!llc^S:lOf- ^^A^^-y^rrttc 
# & L T V ^5 d ^ T So 5. „ 
[0 0 8 8] -Tftto-fe, ffiSS^v K2 1 (lf-y^T 

^777^t'J3, T3- ^y77^t'J 4) t?>T> 
?-7U— L&^fci6<D£:tt<h(±, IESiS^-yF2 1 
( t! -y <7 T -y 7 2 ) y7'tS^FIOS^PITS 
5, HyXfAiDi^-i'MLTmaxi:, A*J 
^777O£fltfi / >t5i:t0fi^l/- hT-fe 
5, kf-^b- h Vpeak i:©^ (TmaxX Vpeak) IC 
m^t&mtitf. ATJ^'y^rtc-r'-^A^&LTV^ 

[0 0 8 9] Lfctfot, a^W^Rl^ttW^gg 1 7T 
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%ffltth-?Z>Wwi(DXf3'<v 7r<D-r— $Mb\ Tmax 
x V peam±feU-? ZfrEoM^Z-o T SMS Rjffi 

T-^Tm a x x VpeakJ^±#£ LT^HlS, SMS 

co o 9 oi m\ <Dmtt&T'H. i» >?*m%&z> 

S£nTL3:?x-*»l;Ui#£LTU^cfrif5aHCJ; 

»T* 3 if "5 *HC J: -a T\ SMS£©«Jtgtt£¥iJ5£-f 
CO 0 9 1 ] SMS£^#£tt¥'J$£g5 1 7T 

lc «fe 5 ^3S«!SP#*f ESS^ 7K2 1 ( -y * 7 y 7 

2) ^^-v^y-rstDtg-rs^ra^ ffio'x— 

h) (.CH-VltWfaLTL WF) t-TS) fclf— * 
U— h Vpeaktfr-oftWU fO^+y^HtSlSL 

of- * <D&#m L*fro M3t£A^A v 7 r Ic 

SCi:tfT^«f-^l^ HulEBI^t) U-h 
V r i:kf— <7U— h VpeaktOM (V r -Vpeak) 

SMS£<D«Iffi14£rW£-r&o 

co 09 2] .fcu^wfcwwrsi:, ^mm2<DWj£. 

B$ISI*T (L) ftZt, T (L) =L/2 0 0 0 0 0 
+ 16 0 (msec) i;&3 0 Ctllt. Hff-r— 

^fc'p&jR&Tfc^ ROM^:iftCif^.Tt5< CtT^ 

M LTStt Set AMi6^i«©fi ^ ^ T (L) x 
VpeaWJi±#ffiLTV^S^S^«r*iJ^-rao &3b\ L 

«OSST?li&<, iSIHTrafc^T (L) XVpeak/ 
(V r - Vpeak) ^tta^iWfC V s — ££-Sr2*iiiri: L1$ 

CO 0 9 3 ] ±S<D<fc 3 K» S3^S£Wtt¥iJ^3S 1 7 



BO#BU<9»MS£^6&^i§KOS£#T (L) xVpe 
akW±#?tr i» if 3 *HC H o TSMS£<DSF?6'ft £¥iJ 

©SStfT (L) xVpeakULk^fcLTV^Uf, SMS 

CO 0 9 4] ^SJ^LfctoafiJ^ffitcJ; 

attii^RiiiittwsB 1 7 *<*ttw£©f»rijaa:*w 

-^lESffiB (-r-^SHSMteffiB) Wt^tt 
T\ SMS£#T£& < &S««tc U 7;W^ASif 

CO 0 9 5] Sfc, miCDttrntLTT—fEZmtiLm 
(-r-^IE^MteffiB) £r^l!Lfci: 

CO 0 9 6] 443, ***OJg«T{4, m 1 5 
HJttfrU f nt'fe 'J 7;W-i'ASftf-? 

CO 0 9 7] -T 4*3-6, ±y>Lfc£ 

mmw^mm^mm 1 7 ^e.-^-^iE^iggagg 1 

4 tWLT, 5[s]^|5S*i:LT'7 :; '-^IE»P^ttB^^ 

co 0 9 8] ^-^aaawwasi 1 4 a. 31^^^^ 
it¥ij^§5 1 7 3b^-r-^fEsw%fica©s:M**&^-ra 

•r - ^SBSBBttffia* 10 0MB «±-f &"*-„ 

co 09 9] a^ss^Riffiit^s 1 7-ea, * 

O10 0 M B JW±-T5 JnftfiLl^lrftSf- ^IE^r»i 
!pM*fTdo c«io&7*-*IEfi^te&B®^Mi:ii 

CO 1 0 0] T^^SSggl 8T?tt, IMSSWttt 
¥"JSti 1 7A>6x7^yOBfl^ffi^-r5«^«rS«L 

•^X^^f^7 1(?)f-^%r77^ -r^:*3^, ^fJ 
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<fc ? let" "So 

[oioi] -^©^ Mm^mm^^i 7 -eta, 

S*ORlfittWS*fT-5o aMW3feRl^tt^J^t§ 1 7 

[0 10 2] ntf-ga«l 3ti, jl^S^WttW^ 
*SfflLft46tf, X*f-^y77^t'J 1 IK— 

[0 10 3] &:fe\ f77^?T-DTt, »*f!S*RlH6 
ttWSS 1 7 fcf-r -r X^^f-f7l ±fcii*SE?f 
S&vfcW^Stu 'J7;l/^^Affif-??:f^A^ 

^rvrneffis (ntr-) Tta^, -f&t^ 

fa?>if-i'7 l ±tU7;l'^-i'i,Mf-^^IIi 
[o l 0 4] n— *f-- fy?-7i- 7. l 9(±, 0d*tf 

^xtf-^frs&D, a*SB^ojfiitt*ij^ 1 7 

5*iJttHI*f Lfc& 5{f , 3.— *f-lc*t LTtS® 
(ntf-) *^pIffiT?feag©pt-yb-^%Ul* (*:=- 

[o i 05] ^s^co^vx^ieis^astfT^ffifi, 0 

4 tc^Lfcgl 1 <D3USOff^©3tf— te^tVT 1 0© 

[0 10 6] ££>05tC*5V">T> G&I&3 OlCti, MP 
[0 10 7] Sfc. fsj£?S3 OlCfi, VT/l$'{L.n£. 

t-^^x^^ty7 i fciBis-rssijic ??^{t:s 
affi^^if*^, j**i»3su-h (mxnmtu- 

[0 10 8] -r&fc*^ HijMiO0 4O^IJCD e t-5^:nlf- 



Sli4^tf, COH5<Off|OJ:3t, feiMlk 3 0 ^:ff L 
TUt^t 'J 7;l'?-i'ASSf-j'!b<fi«Sfns «fc 3 4 
MP E G£H©^->>^lcEi$£nTl^££M 

[0 109] LfctfoT, 5 <D#iJ<Dlf U7 

WAKt-^^X^^t^ 1 fcSESf Shu 

tf RfT>£<DB* H *Hi3fl LT^6, 'J7;l/^Yi,Mf-^ 

OfVXWr^7 l ^oias^rnii-rsc 

[0 1 10] fcU:SW!Lfc«J;5k:, HI 2 

(ntr-) -rsif-a-tcfc^T, Ktrr sutvi/^as 

£f-^©^-^U- h Vpeak*«WJU SHg£ft3-r 
^^^TV7l©'M(tif-^ 8E@Hflte&S i: ir 

82® mjte&Btfftt £ -t-v 7 x * h Rtfte©-?— * of- 

7 1 ^77^5.1; 3 Ltz<DX\ f—7mm&fo 

?nTi^u7;^^AS4f-^ j f, ^<tsa^€) 

[0 1 1 1] 3cfc, *ISWO*K &Z(DtZ&<Z>ffl&Xc 
«ttl»f, ilttS^RllilttOW^s tf-^U-hVpeak 

[0 112] *6K, §g2©*SS©flg»g 

x-^IB©M^{xta«^S^iaiHlffoTt, n 
tf-ft©ri'7^^f^7 1 Zry^VLtzt LTt, 
U 7 ;!/ ^ -C ASir- ? *SEST # ft ^ i: W»f ^ nfc« 
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ant l $ 3 <t 5 &mMi*m} t^m?$> s a 

[0 113] 

itu- hcDm Lxnmtztitc u t^?^ ass 

#fc8E»-f Stifle fc^T\ buIEx— *£>?S£k?— *U 

^ ttca««*oEai!iis6fflii**a u twa-r * x 

t HuIB^Fji^ i: & S S 5 t itu IBfl ±&mt U~ h ©« 

If, ^AS£f- 2 *ffi<D-r — 2 L TIB 

Si^B6&7VX7;^V7tcfBt§^H6<t&:<9, U 

ant l * 3 «t -5 fc*ag©s£«r*s < -r c i: ^wr^tfe 

So £5fc» *fg^lc,J;n{f, MP E Gttmfrr— *© 
iUiLT, *©«:*:flHf{fcU-h (S^tf-^U— h) 

mpeg T^tir'- * © wrse* u- h o>i&nmt U 



[Hfl5<DlBH**Kimi3 

[m i ] ^vx^^^VTtcfB^^nfcUT^^-rAs 

[02] II UC7jkLrcmf&<DAjj'<'y 77^f-^A 

So 

[03] U7;l/£^AfS£^-*#^t^l'- h©^* 

So 

[0 4 ] #fP££DS 1 <0H«SOfB»O7*-C X^IB^gg 
[0 5] *«W©SB2<DHS60}gaRO-r-i'X^ISS«B 

[0 6] ^©if-f^x^n— ^OfflllS««^it7D 

•y^0T3&5o 

[07] V B V/Vy770A'777 ffiOjt&^-T 

[0 8 ] fikfc© lff+f3-^IWi)£4St7n y 
^0Tfe5o 

^777^^ 4-f3^M-;7r^tU, 5- 
T3- £\ 1 0-3(f-rt^f-f7> 1 1 •••AAf-? 
^77^t'J. 12-S4if-*U-H*ffi8, 13 
-ntr-WUgg, i 4- -7 ; -^HBafirSSJl§§, l 5 - 
x-^IESM*fefiiB«aiS» 1 6-fV7xy M£S • 

1 7 -aastB^RniittM^s, 1 8-f7 

7?flS, 19"a-f-f>?-7x-X, 2 1- 
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